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(54) Headlamp apparatus and headlamp control system

(57) When a person (P) existing ahead of a vehicle
is detected based on an image captured by a camera
(18) configured to capture ahead of the vehicle, illumina-
tion regions (Aa to Ad) are moved in a right and left di-

rection so as to include the person (P). Also, non-illumi-
nation regions (Aa and Ab) are formed in the illumination
regions so that the non-illumination regions include at
least a head (Ph) of the person (P).
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Description

BACKGROUND

1. Technical Field

[0001] The invention relates to a headlamp apparatus
mounted in a vehicle and a headlamp control system for
controlling the headlamp apparatus.

2. Related Art

[0002] There has been known a headlamp apparatus
(so-called marking light) that is mounted in a vehicle as
a lamp being separately from a low-beam lamp and a
high-beam lamp for illuminating ahead of the vehicle and
that emit illumination light in a spotlight fashion to a pe-
destrian or the like who is detected to be ahead of the
vehicle (see, for example, JP 2010-036835 A).

SUMMARY

[0003] The reasons why the spotlight illumination is
performed are that the spotlight illumination enables a
driver to surely visually recognize a pedestrian or the like
who exists ahead of the vehicle when the vehicle runs at
night or the like and that danger can be avoided by letting
the detected pedestrian or the like recognize the exist-
ence of the vehicle. However, strong glare is caused to
the pedestrian to whom light is emitted in the spotlight
manner.
[0004] The invention provides a technology that relia-
bly lets a detected pedestrian or the like recognize exist-
ence of a vehicle without causing glare, by spotlight illu-
mination, to the pedestrian or the like.
[0005] A headlamp control system includes a lamp
unit, a first driving mechanism, a camera, a detection
section, and a control section. The lamp unit includes a
light source and a lens. The light source has at least one
light emitting element. The lens is configured to form an
illumination region ahead of a vehicle by allowing light
emitted from the light source to pass therethrough. The
first driving mechanism is configured to move the illumi-
nation region in a right and left direction. The camera is
configured to capture ahead of the vehicle. The detection
section is configured to detect a person existing ahead
of the vehicle based on an image captured by the camera.
The control section is configured to control the first driving
mechanism so that the illumination region includes the
person detected by the detection section, and to form a
non-illumination region in the illumination region so that
at least a head of the person is included in the non-illu-
mination region.
[0006] With the above configuration, since the head of
the person is included in the non-illumination region, it is
possible to suppress the glare which is caused to the
person. That is, the spotlight illumination enables a driver
to reliably visually recognize the detected person, and to

reliably let the person recognize the existence of the ve-
hicle while suppressing the glare which is caused to the
person.
[0007] Also, the light source may include a plurality of
light emitting elements arranged in an upper and lower
direction. The control section may turn off at least one of
the plurality of light emitting elements in accordance with
a position of the head of the person to form the non-
illumination region.
[0008] In this instance, the position of the non-illumi-
nation region can be changed in accordance with the
position of the head of the detected person. Also, since
the number of the light emitting elements being turned
off is minimized, the driver’s visibility can be enhanced
to the maximum while the glare is suppressed.
[0009] Also, the lamp unit may further include a shade
and a second driving mechanism. The shade may be
configured to block a part of the light emitted from the
light source. The second driving mechanism may be con-
figured to move the shade in the upper and lower direc-
tion. The control section may control the second driving
mechanism to form the non-illumination region by the
shade.
[0010] In this case, only the single light emitting ele-
ment is used to control whether or not the non-illumination
region is formed by the movement of the shade. There-
fore, a process of determining the height of the head of
the person or a control of turning on or off the plurality of
light emitting elements is not required. Accordingly, the
circuit configuration of the light source can be simplified,
and a processing load on the control section can be re-
duced.
[0011] Also, the illumination region may be formed to
include at least a portion below a horizontal line. In this
case, the illumination light forms a streak of the light on
a road surface. The person can visually recognizes the
streak of the light extending from the vehicle to himself
or herself, thereby further reliably let the person recog-
nize the existence of the vehicle.
[0012] Also, the first driving mechanism may pivot the
lens in the right and left direction to move the illumination
region in the right and left direction. In this case, as com-
pared to the configuration in which the whole lamp unit
is swiveled in the right and left direction, an object to be
controlled is light in weight. Therefore, it is possible to
quickly follow the movement of a detected object, and
miniaturize and simplify the driving mechanism.
[0013] Also, there may be provided the at least two
lamp units. The at least two lamp units may be respec-
tively disposed in left and right front portions of the vehi-
cle. The lamp unit disposed in the left front portions of
the vehicle and the lamp unit disposed in the right front
portion of the vehicle may be different in height of a lower
end of the non-illumination region.
[0014] With the configuration, in the case where the
non-illumination regions are formed by moving the
shades or turning off the predetermined light emitting el-
ements (that is, a range of the non-illumination regions
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is not changed), two types of heights are achieved for
the lower ends of the non-illumination regions, which can
be selectively used depending upon a situation.
[0015] Also, the control section may form the non-illu-
mination region using any one of the lamp units disposed
in the left and right front portions of the vehicle in accord-
ance with a distance between the vehicle and the person
detected by the detection section.
[0016] Specifically, if the person detected near the ve-
hicle is illuminated by the lamp unit which is set so that
the lower end of the non-illumination region is at a higher
position, an area of the illumination region on the person
can be increased, thereby enabling the driver to have the
good visibility. If the person detected at a distant position
is illuminated by the lamp unit which is set so that the
lower end of the non-illumination region is at a lower po-
sition, the reliable glare suppression effect can be
achieved.
[0017] According to another aspect of the invention, a
vehicle headlamp apparatus includes a plurality of lamp
units. Each lamp unit includes a light source, a lens and
a shade. Each lens is configured to form an illumination
region ahead of a vehicle by allowing light emitted from
the corresponding light source to pass therethrough.
Each shade is configured to be movable between a first
position at which the shade does not block the light emit-
ted from the corresponding light source and a second
position at which the shade blocks a part of the light.
Each non-illumination region in a portion of the illumina-
tion region is formed by arranging the corresponding
shade at the second position. The plurality of lamp units
include at least one lamp unit which is different from the
other lamp units in height of a lower end of the non-illu-
mination region.
[0018] According to still another aspect of the inven-
tion, a vehicle headlamp apparatus includes a plurality
of lamp units. Each lamp unit includes a light source and
a lens. Each light source has a plurality of light emitting
elements. Each lens is configured to form an illumination
region ahead of a vehicle by allowing light emitted from
the corresponding light source to pass therethrough.
Each light source is configured to take any one of first
light emitting state in which the illumination region is
formed and a second light emitting state in which at least
one of the plurality of light emitting elements is turned off
to form a non-illumination region in the illumination re-
gion. The plurality of lamp units include at least one lamp
unit which is different from the other lamp units in height
of a lower end of the non-illumination region.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

Fig. 1 is a schematic diagram illustrating the whole
configuration of a vehicle equipped with a headlamp
apparatus according to a first embodiment of the in-
vention.

Fig. 2 is a perspective view illustrating an appear-
ance of a marking light unit of the headlamp appa-
ratus shown in Fig. 1.
Fig. 3 is an enlarged perspective view illustrating an
appearance of a light source unit of the marking light
unit shown in Fig. 2.
Figs. 4A and 4B are diagrams explaining light distri-
bution caused by the marking light unit shown in Fig.
2.
Fig. 5 is a perspective view illustrating an appear-
ance of a marking light unit of a headlamp apparatus
according to a second embodiment of the invention.
Figs. 6A and 6B are an enlarged perspective views
illustrating an appearance of a light source unit of
the marking light unit shown in Fig. 5.
Figs. 7A and 7B are diagrams explaining light distri-
bution caused by the marking light unit shown in Fig.
5.
Fig. 8 is a diagram explaining light distribution
caused by a marking light unit of a headlamp appa-
ratus according to a third embodiment of the inven-
tion.
Fig. 9 is a diagram explaining another example of
light distribution caused by the marking light unit
shown in Fig. 2.
Figs. 10A and 10B are diagrams explaining further
another example of light distribution caused by the
marking light unit shown in Fig. 2.

DETAILED DESCRIPTION

[0020] Hereinafter, the invention will be explained in
detail with reference to the accompanying drawings. In
each of the drawings which are referred to in the following
description, the scale of each element is changed appro-
priately in order to make each element recognizable.
[0021] Fig. 1 is a schematic diagram illustrating the
whole configuration of a vehicle 10 equipped with a head-
lamp apparatus 12 according to a first embodiment of
the invention. The headlamp apparatus 12, an integrated
controller 14, wheel speed sensors 16, a steering angle
sensor 17, and a camera 18 constitute a headlamp con-
trol system.
[0022] The integrated controller 14 includes a CPU for
executing various operation processing, a ROM for stor-
ing various control programs therein, and a RAM used
as a work area for data storage or program execution.
The integrated controller 14 executes various controls in
the vehicle 10.
[0023] The wheel speed sensors 16 are provided so
as to correspond to four wheels, that is, left and right front
wheels and left and right rear wheels which are assem-
bled to the vehicle 10. Each of the wheel speed sensors
16 is communicably connected to the integrated control-
ler 14, and outputs to the integrated controller 14 a signal
corresponding to a rotation speed of the wheel. The in-
tegrated controller 14 calculates the velocity of the vehi-
cle using the signals input from the wheel speed sensors
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16.
[0024] The steering angle sensor 17 is provided in a
steering wheel and is communicably connected to the
integrated controller 14. The steering angle sensor 17
outputs a steering angle pulse signal corresponding to a
steering rotation angle of the steering wheel, caused by
a driver, to the integrated controller 14. The integrated
controller 14 calculates a traveling direction of the vehicle
10 using the signal input from the steering angle sensor
17.
[0025] The camera 18 includes an imaging element
such as a CCD (Charged Coupled Device) sensor or a
CMOS (Complementary Metal Oxide Semiconductor)
sensor, and captures ahead of the vehicle to generate
image data. The camera 18 is communicably connected
to the integrated controller 14. The generated image data
is output from the camera 18 to the integrated controller
14.
[0026] The headlamp apparatus 12 includes a right
headlamp unit 22R disposed near a right side of a front
portion of the vehicle 10 and a left headlamp unit 22L
disposed near a left side of the front portion of the vehicle
10. The right headlamp unit 22r and the left headlamp
unit 22L have a right marking light unit 30R and a left
marking light unit 30L (which are examples of a lamp
unit), respectively.
[0027] Hereinafter, if necessary, the right headlamp
unit 22R and the left headlamp unit 22L may be collec-
tively referred to as a "headlamp unit 22", and the right
marking light unit 30R and the left marking light unit 30L
may be collectively referred to as a "marking light unit 30."
[0028] The marking light unit 30 is a lamp unit that,
when the integrated controller 14 detects a pedestrian or
the like ahead of the vehicle 10 based on the image cap-
tured by the camera 18, emits light to the pedestrian or
the like in a spotlight fashion. In this embodiment, the
marking light unit 30 is mounted in the vehicle 10 as an
independent lamp unit from a low-beam illumination lamp
unit and a high-beam illumination lamp unit for illuminat-
ing ahead of the vehicle 10.
[0029] Fig. 2 is a perspective view illustrating an ap-
pearance of the marking light unit 30. The marking light
unit 30 includes a lens unit 40, a light source unit 50, and
an actuator unit 60.
[0030] In the lens unit 40, a lens holder 42 supports an
outer edge portion of a projection lens 41. An upper sup-
port arm 43 and a lower support arm 44 extend rearward
respectively from an upper end portion and a lower end
portion of the lens holder 42. The light source unit 50 is
fixed between a rear end portion of the upper support
arm 43 and a rear end portion of the lower support arm
44. The upper support arm 43 and the lower support arm
44 are connected to each other by a rotation shaft 45.
[0031] The rotation shaft 45 is connected to a rotation
shaft of a motor 61 built-in the actuator unit 60. With this
configuration, the lens unit 40 and the light source unit
50 are supported on the actuator unit 60 so as to be
rotatable in left and right directions which are indicated

by arrows. The motor 61 is communicably connected to
the integrated controller 14.
[0032] Fig. 3 illustrates an enlarged view of the light
source unit 50. The light source unit 50 includes a light
source 51 (see Fig. 2), a reflector 52, a substrate 53, an
attachment 54, and a support base 55.
[0033] The light source 51 is disposed near a focal
point of the projection lens 41. The light source 51 has
light emitting elements 51a to 51d. The light emitting el-
ements 51a to 51d are white light emitting diodes, and
are provided on the substrate 53 side by side in upper
and lower direction.
[0034] The substrate 53 is fixed on the support base
55, which is made of a material having high heat conduc-
tivity, such as metal, by the attachment 54. A connector
portion 54a integrally formed with the attachment 54 has
a group of terminals 54b. The terminals 54b are respec-
tively electrically connected to the light emitting elements
51a to 51d via wirings 53a formed on the substrate 53.
The connector portion 54a is communicably connected
to the integrated controller 14 via a counterpart connector
(not shown). The light emitting elements 51a to 51d are
configured to independently emit light based on a com-
mand from the integrated controller 14.
[0035] The reflector 52 is provided in front of the light
emitting elements 51a to 51d (it is noted that the reflector
52 is not illustrated in Fig. 2 so that the light source 51 is
easily recognized). The light emitted from the light emit-
ting elements 51a to 51d is reflected by the reflector 52,
and then is guided to the projection lens 41. A light dis-
tribution angle, in the left and right directions, of illumi-
nation light obtained through the projection lens 41 is in
a range of 1 degree to 3 degrees.
[0036] Fig. 4A illustrates a state in which a person P,
such as a pedestrian, exists ahead of the vehicle 10.
Frames Aa to Ad illustrated in Fig. 4A respectively indi-
cate illumination regions which are formed ahead of the
vehicle 10 by the light emitted from the light emitting el-
ements 51a to 51d and passing through the projection
lens 41.
[0037] The integrated controller 14 (an example of a
detection section) detects a position of the person P in
the right and left direction (a direction along a horizontal
line H-H) and a position of a head Ph of the person P in
the upper and lower direction (a direction along a vertical
line V-V), based on the image captured by the camera 18.
[0038] Also, the integrated controller 14 (an example
of a control section) controls the motor 61 (an example
of a first driving mechanism) to move the light source unit
50 and the lens unit 40 in the right and left direction so
that the illumination regions Aa to Ad include the detected
person P.
[0039] In this instance, the integrated controller 14 de-
termines a rotation amount of the motor 61, that is, a
swiveling amount of the marking light unit 30 with refer-
ence to detection results of the wheel speed sensors 16
and the steering angle sensor 17. Thereby, the illumina-
tion regions can be moved in the right and left direction
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in accordance with a change in relative position between
the vehicle 10 and the person P.
[0040] Furthermore, the integrated controller 14 deter-
mines as to whether each of the light emitting elements
51a to 51d is turned on. In this instance, the integrated
controller 14 controls to turn off the light emitting element
corresponding to the region including at least the head
Ph of the detected person P. In other words, the integrat-
ed controller 14 turns off at least one of the light emitting
elements 51a to 51d to thereby form a non-illumination
region, including at least the head Ph of the person P, in
the illumination regions Aa to Ad.
[0041] In the example illustrated in Fig. 4A, the head
Ph of the detected person P is contained in the illumina-
tion region Ab. The integrated controller 14 sends to the
light source unit 50 a command which turns off the light
emitting elements 51a and 51b corresponding to the il-
lumination regions Aa and Ab and turns on the light emit-
ting elements 51c and 51d corresponding to the illumi-
nation region Ac and Ad.
[0042] As a result of the above-described control, the
light distribution illustrated in Fig. 4B is achieved. The
detected person P is illuminated in the spotlight fashion
with illumination light SR emitted from the right marking
light unit 30R and illumination light SL emitted from the
left marking light unit 30L.
[0043] Since the head Ph of the person P is included
in the non-illumination region at this time, it is possible
to suppress the glare which is caused to the person P.
That is, the spotlight illumination enables a driver to surely
visually recognize the detected person P and to reliably
let the person P recognize the existence of the vehicle
10 with suppressing the glare, which is caused to the
person P.
[0044] In this embodiment, the non-illumination region
is formed by turning off at least one of the plurality of light
emitting elements, which are arranged in the upper and
lower direction. Therefore, the position of the non-illumi-
nation region can be changed in accordance with the
position of the head Ph of the detected person P.
[0045] In this embodiment, the illumination region Ad
corresponding to the light emitting element 51d is formed
to include at least a portion below the horizontal line H-
H. Therefore, as illustrated in Fig. 4B, the illumination
light SR and SL forms beams of light on a road surface
RD. The person P can visually recognize the streaks of
light extending from the vehicle 10 to himself or herself.
As a result, this embodiment can more reliably let the
person P recognize the existence of the vehicle 10.
[0046] In this embodiment, the lens unit 40 and the
light source unit 50 are pivoted in the right and left direc-
tion to move the illumination regions Aa to Ad in the right
and left direction. As compared to a configuration in which
the whole lamp unit is swiveled in the right and left direc-
tion, the object to be controlled is light in weight. There-
fore, it is possible to quickly follow the movement of the
detected object, and also possible to miniaturize and sim-
plify the driving mechanism.

[0047] In illuminating the person P with light, it is not
necessary to emit the light from both the right marking
light unit 30R and the left marking light unit 30L. If nec-
essary, the person P may be illuminated by any one of
the marking light units 30R and 30L.
[0048] The integrated controller 14 determines as to
whether or not the detected object is the person P by the
commonly known image-recognition technique. If the in-
tegrated controller 14 determines that the detected object
is an animal or another object, all the light emitting ele-
ments 51a to 51d are turned on to illuminated the detect-
ed obj ect in the spotlight fashion.
[0049] Next, a headlamp apparatus 12A according to
a second embodiment of the invention will be described.
Similar reference numerals are assigned to elements that
are identical, similar or equivalent to those in the first
embodiment, and description thereon will be omitted.
[0050] As illustrated in Fig. 1, the arrangement of the
headlamp apparatus 12A in the vehicle 10 and the role
of the headlamp apparatus 12A in the headlamp control
system 11 are similar to those of the headlamp apparatus
12 according to the first embodiment. In this embodiment,
the configuration of a light source unit 50A of a marking
light unit 30A provided in the headlamp apparatus 12A
is different from that of the light source unit 50 of the
marking light unit 30 according to the first embodiment.
[0051] As illustrated in Figs. 5 and 6, the light source
unit 50A of this embodiment includes a motor 72 with a
shade 71 being mounted on a rotation shaft 72a thereof.
Also, the light source unit 50A of this embodiment in-
cludes only one elongated light emitting element 51e ex-
tending in the upper and lower direction as a light source
51A. In this embodiment, the light emitting element 51e
is a white light emitting diode.
[0052] A group of terminals 54c provided in the con-
nector portion 54a of the attachment 54 is electrically
connected to the light emitting element 51e and the motor
72. The connector portion 54a is communicably connect-
ed to the integrated controller 14 via a counterpart con-
nector (not shown). The light emitting element 51e is con-
figured to emit the light based on a command from the
integrated controller 14.
[0053] The motor 72 (an example of a second driving
mechanism) rotates the rotation shaft 72a based on a
command from the integrated controller 14 to pivot the
shade 71 between an open position (first position) illus-
trated in Fig. 6A and a block position (second position)
illustrated in Fig. 6B. At the block position, the shield 71
blocks a part of the light emitted from the light emitting
element 52e. An abutment portion 73 against which the
shade 71 located at the block position abuts is provided
in front of the reflector 52 to protect the reflector 52 and
the light emitting element 51e.
[0054] Figs. 7A illustrates a state in which a person P
such as a pedestrian exists ahead of the vehicle 10. In
the case where the shade 71 is at the open position, a
frame Ae illustrated in Fig. 7A indicates an illumination
region which is formed ahead of the vehicle 10 by the
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light which is emitted from the light emitting element 51e
and passes through the projection lens 41.
[0055] An region Af in the illumination region Ae indi-
cates a region which will be a non-illumination region
when the shade 71 located at the block position blocks
a part of the light emitted from the light emitting element
51e. A height of a lower end Ag of the non-illumination
region Af is set so that at least the head Ph of the person
P who is detected at a distance from the vehicle 10 being
lower than a predetermined value is included in the non-
illumination region Af. The predetermined value may be
defined appropriately as a distance which is required to
call attention to the driver of the vehicle 10.
[0056] The integrated controller 14 (an example of the
detection section) detects a position of the person P in
the right and left direction (a direction along the horizontal
line H-H) based on the image captured by the camera
18. Also, the integrated controller 14 (an example of the
control section) controls the motor 61 (an example of the
first driving mechanism) to move the light source unit 50A
and the lens unit 40 in the right and left direction so that
the illumination region Ae includes the detected person P.
[0057] In this instance, the integrated controller 14 de-
termines a rotation amount of the motor 61, that is, a
swiveling amount of the marking light unit 30A, with ref-
erence to detections results of the wheel speed sensors
16 and the steering angle sensor 17. Thereby, the illu-
mination region can be shifted in the right and left direc-
tion in accordance with a change in relative position be-
tween the vehicle 10 and the person P.
[0058] Also, the integrated controller 14 controls the
motor 72 to move the shade 71 to the block position. As
a result, the non-illumination region Af is formed in the
illumination region Ae to include at least the head Ph of
the person P.
[0059] As a result of the above-described control, the
light distribution illustrated in Fig. 7B is achieved. The
detected person P is illuminated in the spotlight fashion
with the illumination light SL emitted from the right mark-
ing light unit 30AR and the illumination light SL emitted
from the left marking light unit 30AL.
[0060] Since the head of the person P is included in
the non-illumination region Af at this time, it is possible
to suppress the glare which is cased to the person P.
That is, the spotlight illumination enables the driver to
surely visually recognize the detected person P and to
surely let the person P recognize the existence of the
vehicle 10 while suppressing the glare which is caused
to the person P.
[0061] In this embodiment, since only the single light
emitting element 51e is used to control only whether or
not the non-illumination region Af is formed by pivoting
the shade 71, a process of determining the height of the
head Ph of the person P or a control of turning on or off
plural light emitting elements is not necessary. Accord-
ingly, the circuit configuration of the light source unit 50A
can be simplified, and a processing load on the integrated
controller 14 can be reduced.

[0062] In this embodiment, the illumination region Ae
is formed to include at least a portion below the horizontal
line H-H. Therefore, as illustrated in Fig. 7B, the illumi-
nation light SR and SL forms the streaks of light extending
on the road surface RD. The person P can visually rec-
ognize the streaks of the light extending from the vehicle
10 to himself or herself, thereby further reliably let the
person P recognize the existence of the vehicle 10.
[0063] The integrated controller 14 determines as to
whether a detected object is the person P by use of the
commonly known image-recognition technique. If the in-
tegrated controller 14 determines that the detected object
is an animal or another object, the shade 71 is kept being
at the open position. Thus, the detected object is illumi-
nated in the spotlight fashion without the light emitted
from the light emitting element 51e being blocked.
[0064] In illuminating the person P, it is not necessary
to illuminate the person P with the light from both the right
marking light unit 30AR and the left marking light unit
30AL. If necessary, the person P may be illuminated by
any one of the marking light units 30AR and 30AL.
[0065] Next, a headlamp apparatus 12B according to
a third embodiment of the invention will be described with
reference to Fig. 8. Similar reference numerals are as-
signed to elements identical, similar or equivalent to
those in the second embodiment, and description there-
on will be omitted.
[0066] As illustrated in Fig. 1, the arrangement of the
headlamp apparatus 12B in the vehicle 10 and the role
of the headlamp apparatus 12B in the headlamp control
system 11 are similar to those of the headlamp apparatus
12A according to the second embodiment. This embod-
iment is different from the headlamp apparatus 12A of
the second embodiment in that a height of the lower end
Ag of the non-illumination region Af formed by a right
marking light unit 30BR of the headlamp apparatus 12B
and that of the lower end Ag of the non-illumination region
Af formed by a left marking light unit 30B of the headlamp
apparatus 12B are different from each other.
[0067] The configuration in which the non-illumination
region Af is formed by whether the shade 71 is at the
open position or the block position cannot change the
lower end Ag of the non-illumination region Af. Therefore,
as the distance between the person P and the vehicle 10
becomes smaller, the position of the lower end Ag comes
closer to the feet. In this instance, a ratio of the illumina-
tion region on the person P becomes small. As a result,
visibility achieved by the spotlight illumination might be
deteriorated.
[0068] In this embodiment, the positions of the respec-
tive shades 71 are adjusted so that the lower end Ag of
the non-illumination region Af formed by the right marking
light unit 30BR is higher than the lower end Ag of the
non-illumination region Af formed by the left marking light
unit 30BL.
[0069] Thereby, two types of heights are provided for
the lower ends of the non-illumination regions Af which
are formed to suppress the glare, and may be selectively

9 10 



EP 2 631 122 A1

7

5

10

15

20

25

30

35

40

45

50

55

used depending upon a situation. For example, in this
embodiment, any one of the left and right marking light
units 30B is used depending upon the distance between
the vehicle 10 and the detected person P.
[0070] Fig. 8 illustrates the state in which plural per-
sons P1 to P3 exist ahead of the vehicle 10. The person
P2 is further from the vehicle 10 than the person P1. Also,
the person P3 is further from the vehicle 10 than the per-
son P2. The person P1 is illuminated with the illumination
light SR with the light being blocked by the shade 71 of
the right marking light unit 30BR. The person P2 is illu-
minated with the illumination light SL with the light being
blocked by the shade 71 of the left marking light unit
30BL. The person P3 is illuminated with the illumination
light SL without the light being blocked by the shade 71
of the left marking light unit 30BL.
[0071] The person P1 is illuminated by the right mark-
ing light unit 30R which is set so that the lower end AgR
of the non-illumination region Af is at a higher position.
Therefore, an area of the illumination region on the per-
son P1 can be increased, thereby allowing the driver to
have the good visibility. The person P2 is illuminated by
the left marking light unit 30L which is set so that the
lower end AgL of the non-illumination region Af is at a
lower position. Therefore, the glare suppression effect
can be achieved.
[0072] That is, the integrated controller 14 is configured
to use the right marking light unit 30BR when a distance
between the vehicle 10 and a detected person is equal
to or less than a first predetermined value and to use the
left marking light unit 30BL when the distance between
the vehicle 10 and the detected person exceeds the first
predetermined value.
[0073] The luminous intensity of the illumination light
reaching the person being at a sufficiently distant position
is decreased, and the glare caused to the person would
be small. Therefore, the priority is put on the visibility,
and the spotlight illumination is performed without the
light being blocked by the shade 71. That is, when the
distance between the vehicle 10 and the detected person
exceeds a second predetermined value which is larger
than the first predetermined value, the integrated con-
troller 14 controls the motor 72 to move the shade 71 to
the open position.
[0074] Since the light is not blocked by the shade 71,
the person P3 being at the distant position may be illu-
minated by any one of the left and right marking light units
30B. Also, in order to make up for shortage in an amount
of light, the person P3 may be illuminated by the both
marking light units 30B.
[0075] The above embodiments are provided to facil-
itate understanding of the invention, but are not intended
to limit the invention. The invention may be changed or
modified without departing from the gist of the invention.
Of course, the invention also covers its equivalents.
[0076] The light emitting element(s) serving as the light
source are not limited to the light emitting diode(s), but
may be a laser diode. Also, the color of the spotlight illu-

mination light is not limited to white, and may be any color
so long as it meets the related legislations.
[0077] The number of the light emitting elements is not
limited to those described in the above embodiments. In
the first embodiment, the number of the light emitting
elements, which are arranged in the upper and lower
direction, is at least two. The light emitting elements may
be arranged to form plural rows in the right and left di-
rection. Also, the elongated light emitting element in the
second embodiment may be arranged in plural in the
right and left direction.
[0078] It is not necessary to turn off all the light emitting
elements which emit light above the head Ph of the per-
son P as described in the first embodiment. As illustrated
in Fig. 9, of the light emitting elements 51a and 51b which
emit the light to and above the head Ph, only the light
emitting element 51b, which emit the light to the region
Ab including the head Ph, may be turned off. By minimiz-
ing the number of the light emitting elements to be turned
off, the visibility of the driver can be enhanced to the
maximum while the glare is suppressed.
[0079] In the first embodiment, the glare is suppressed
by forming the non-illumination region including at least
the head Ph of the person P. If it is possible to suppress
the glare, it is not necessary to turn off the light emitting
element corresponding to the non-illumination region. In-
stead, such a control may be performed that the luminous
intensity of the light emitting element corresponding to
the non-illumination region is decreased.
[0080] In the second and third embodiments, it is not
necessary to form the non-illumination region Af by piv-
oting the shade 71. The non-illumination region Af may
be formed by providing a mechanism in which the shade
71 is slid in the upper and lower direction.
[0081] In the third embodiment, the different heights of
the lower ends AgR and AgL of the non-illumination re-
gion Af does not always require to adjust the lower ends
AgR and AgL using the positions of the shades 71. The
heights of the lower ends AgR and AgL may be adjusted
by making the shapes of the shades 71 different, by mak-
ing the attached heights of the light source units 50A to
the actuator units 60 different, or by making the attached
heights of the marking light units 30B to the headlamp
units 22 different.
[0082] For example, the first embodiment may be con-
figured to take any one of first and second light emitting
states. In the first light emitting state, all the light emitting
elements 51a to 51d are turned on to form the illumination
region Ae. In the second light emitting state, at least one
predetermined light emitting element is turned off to form
the non-illumination region Af. The heights of the lower
ends AgR and AgL of the non-illumination region Af may
be made different from each other by making the right
and left marking light units 30 different in position or
number of the light emitting element(s) being turned off.
[0083] In the third embodiment, three or more marking
light units 30B may be provided on the front end portion
of the vehicle 10. Of the three or more marking light units
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30B, at least one marking light unit is different from the
others in height of the lower end of the non-illumination
region.
[0084] In all the above embodiments, when the spot-
light illumination light is moved in the right and left direc-
tion, it is not necessary to integrally pivot the lens unit 40
and the light source units 50 (50A). Only the lens unit 40
may be pivoted in the right and left direction so long as
a desired light distribution is achieved.
[0085] In all the above embodiments, an object to be
illuminated in the spotlight fashion is not limited to a pe-
destrian or the like. Both the left and right sides of a for-
ward vehicle, such as a preceding vehicle and/or an on-
coming vehicle, detected by using the camera 18 may
be illuminated with the illumination light SL emitted from
the left marking light 30L and the illumination light SR
emitted from the right marking light 30R, respectively. In
this instance, the non-illumination region is formed in a
part of a high-beam light distribution pattern so that the
detected forward vehicle is located in the non-illumination
region.
[0086] Fig. 10A is a view illustrating an operation ex-
ample of the marking light units 30 according to the first
embodiment in the case where a preceding vehicle F1
is detected ahead of a self-lane.
[0087] The integrated controller 14 detects a position
of the preceding vehicle F1 in the right and left direction
(a direction along the horizontal line H-H) based on the
image captured by the camera 18. Then, the integrated
controller 14 controls the motor 61 to move the light
source unit 50 and the lens unit 60 in the right and left
direction so that the preceding vehicle F1 is located be-
tween the illumination region formed by the illumination
light SR emitted from the right marking light 30R and the
illumination region formed by the illumination light SL
emitted from the left marking light 30L.
[0088] In this instance, the integrated controller 14 de-
termines the rotation amount of the motor 61, that is, the
swiveling amount of the marking light unit 30, with refer-
ence to the detection results of the wheel speed sensors
16 and the steering angle sensor 17. Thereby, the illu-
mination regions can be moved in the right and left di-
rection in accordance with a change in relative position
between the vehicle 10 and the preceding vehicle F1.
[0089] At this time, the integrated controller 14 turns
on all the light emitting elements 51a to 51d so that all
the regions Aa to Ad constitute the illumination region.
Thereby, it is possible to brightly illuminate the surround-
ings of the preceding vehicle F1 while preventing the
glare from being caused to the preceding vehicle F1. Ac-
cordingly, in the case where high-beam lamps originally
provided in the vehicle don’t have a swivel mechanism
or a function of partially forming the non-illumination re-
gion, the marking light units 30 can be used as an assist-
ant or extended lamp unit for forming the high-beam light
distribution
[0090] Fig. 10B is a view illustrating a case where an
oncoming vehicle F2 is detected on the opposite lane

and a pedestrian P is detected on a shoulder of a road.
In this instance, the light distribution control which has
been described with reference to Fig. 10A is performed
for the oncoming vehicle F2, and the spotlight illumination
which has been described with reference to Fig. 4B or
Fig. 9 is performed for the pedestrian P, so that the glare
is not caused to the oncoming vehicle F2 and the pedes-
trian P.
[0091] Similar light distribution control may be per-
formed by the marking light unit 30A according to the
second embodiment or the marking light unit 30B accord-
ing to the third embodiment. In this instance, when a for-
ward vehicle is detected and then the assistant high-
beam light distribution is formed, the shade 71 is moved
to the open position to make the whole region Ae be the
illumination region. When a pedestrian or the like is de-
tected, if necessary, the shade 71 is moved to the block
position to form the non-illumination region Af in the re-
gion Ae.

Claims

1. A headlamp control system comprising:

a lamp unit including
a light source having at least one light emitting
element, and
a lens configured to form an illumination region
ahead of a vehicle by
allowing light emitted from the light source to
pass therethrough;
a first driving mechanism configured to move
the illumination region in a right and left direction;
a camera configured to capture ahead of the ve-
hicle;
a detection section configured to detect a person
existing ahead of the vehicle based on an image
captured by the camera; and
a control section configured
to control the first driving mechanism so that the
illumination region includes the person detected
by the detection section, and
to form a non-illumination region in the illumina-
tion region so that at least a head of the person
is included in the non-illumination region.

2. The headlamp control system according to claim 1,
wherein
the light source includes a plurality of light emitting
elements arranged in an upper and lower direction,
and
the control section turns off at least one of the plu-
rality of light emitting elements in accordance with a
position of the head of the person to form the non-
illumination region.

3. The headlamp control system according to any one
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of claims 1 to 2, wherein the lamp unit further includes
a shade configured to block a part of the light emitted
from the light source, and
a second driving mechanism configured to move the
shade in the upper and lower direction, and
the control section controls the second driving mech-
anism to form the non-illumination region by the
shade.

4. The headlamp control system according to any one
of claims 1 to 3, wherein the illumination region is
formed to include at least a portion below a horizontal
line.

5. The headlamp control system according to any one
of claims 1 to 4, wherein the first driving mechanism
pivots the lens in the right and left direction to move
the illumination region in the right and left direction.

6. The headlamp control system according to any one
of claims 1 to 5, wherein
there are provided the at least two lamp units,
the at least two lamp units are respectively disposed
in left and right front portions of the vehicle, and
the lamp unit disposed in the left front portions of the
vehicle and the lamp unit disposed in the right front
portion of the vehicle are different in height of a lower
end of the non-illumination region.

7. The headlamp control system according to claim 6,
wherein the control section forms the non-illumina-
tion region using any one of the lamp units disposed
in the left and right front portions of the vehicle in
accordance with a distance between the vehicle and
the person detected by the detection section.
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